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14 m 

597,000 ^ 

1. fi^^/H- SA||Ai(£a)_1 



29,000 ^ 

11.000 m 

0 ?! 
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^B^^ ^3^^^, 4ti]B nl-'i ;^ll ^e] :3L-i-^ f-eflzi 

Sl:^ 4«1H« ^^1 -yae^^B ^^i^^^. ^^^^ , 

^^tb ^^tb slS-oll 51^1-0^ c}oii^ni.e>7ll 7^1'a:s>a.^, m}^ Tfl^O: 

£ 1 
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;^l'a:ol 7]-^^ ^aej^Ei ^ n «<J-^{Fast incrementer by zero 
detection and method thereof} 

£ 1^ ^ ^1^^ ^^Al<^l<^l ^HBI^bIc incrementer )S] l:^iEo]c|., 

£ 2^ £ 1^ 4Wl:S ^lS.(zero) ^^l^"?! SlS^olcf. 

:£ 3a ^ -£ 3b^ £ 1^ l-2fl:n.(flag) ^M. ^^^^^3] Sl^Solcf. 

£ 4fe- 5. 1^1 4tilB. -ysel^B-?-^ T^^l^"?! 

£ 5^ £ 1^ <ela.el^B ^^1^^ 

<7> ^ nfolH^ HS^-flA^ (microprocessor)^ "^^7loll ^^S., ^■^ 

>I^El(incrementer)<Hl ^<^]4. 
<8> ^ 3 el'SBK incrementer)^ ^^^^ .^^l ^ = (operand) <H1 "1"^ c1*>^ ^KJ:^ 

oflc] (adder) T'l-^E-Kcounter)©!^!-. d>o13s. HS.^Hl'H (micorprocessor) ^oll>H 

^5LSl^EKincrementer)fe ^.^(boolean logic)^ ^l-s1^B(2's 
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complement)* 7i]<0-*l-7l u)-, 7]ts\- ^sj] (operand) 1# c^ar]-^ n]^^ S.^^}^ t\o^ 

<9> 1- oi)c^(fuii adder)* >^>-§-*>^ #Hfl2] -yael^EKincrementer)^ 7fle^ alH^l 
^^■ir 7lT:fe^^ Aj^o^ ^SLS. ^3il:^7> ^fla) ^ih^ ^-Is^^V^l 

f-^ ^wl^oii ofe^. II s\s.7} ^(chip) ^Hl^i ^ig-t!: ^H^Vfe 

<io> PE^, t2]^ "US5.635,858A"<H1 ^ i4b|-u|- m\9\. ^Efls] ^jg. 

^(zero stopping) increment er)^, ^^^fe ^5f| (operand) 7> ^=t^^^] 

^'i^M "^^91 ^^^]^ LSBdeast significant bit)* "1"S. £]7fl t}3i, 
^3: "0"^] °11 3. "0"# "VS. s\7]] ^ cf^, 3. 

LSBdeast significant bit)!:^ "0"-i-^ 3.^ S\7\] ^>fe 'fj-^^ 

f^Hfl^ ^IS. ^£^(zero stopping) ( increment er)^, <y=^ ^^fl^ 

(static)^ S.^ 7llo]H(gate) >«'l-g--^S. ^(chip) -^<H1>H ^^"^^ ^V^l^V^ ^^1 

<ii>' Dd-BfA-l, ^ ^vi^o] ol^ji^].^>^ 7l^^ 4^1^, ^lS(zero) ^>^tb ^-^^ 

3|- ^2:0] ^^6\] c;\^}<^ cfolifln^^VTll UBV^ ^l-tl"^! 7>^^V Jl , ^ (chip) ^ 

^ ^'U ^ ^3.el^Bl(incrementer)* >ll^e>^ ^ 9X^. 
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<12> ^ i^vi^o] ol^ji;^V^>^ ufs. 4^1^. ;^lS.(zero) ^#^1-^ ^Vcj-^V S^sf 

-^2:3] ^^^V ^S.<H1 S]^c^ Cfoltfln^Sl-T)! ira>^ ;^lA>ol 7>^*>J1. ^(chip) ^3] 

<i3> >^V7lsl 7l#^ ^^^t}7] ^ ic].^ ol^e)i^EKincrementer)^. 

4w]B »lS.(zero) #2flii(flag) ^JS. ^S^i^. 4alB ^a.el^H^, ^ ^ael^ 

<14> ^1-71 4tilE ;^ls(zero) 'a^^fe ^ = (operand) (IN)l- *>^^e] 4w1 

^1 ^^-71 ;^ii feel ^^s. ^^s^]^ 4wiB m ^^11 ^^aum 

<i5> 4V7I #EflzL(flag) ^.a ^5^^^fe ^1-71 4W1H ^l-^,;^ll fee) ^i-efl ;^^i(ZD) 
^^fl ^vo^ iil-^7Hc.11 ^7] :^]2 feel ^i-EflS ^^^5^15^ 4H1B nl-^ #sfl-z 

(flag) ^:a(CA)i- %n^t^. 

<16> >^7l 4tilB "?l3el^:S.-^fe 'a^slfe ^71 ii.Jil^^(operand)(IN)* ^<i> ^^-71 4^1 
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<17> ^7] 0135^^3 ^7] ^3l^^(operand)(IN), ^7] 4^1 H nf-t ^ 

^ ^^11 ^:a.(ZD). ^7] 4ti]B nl-'i #2flii(flag) ^:e.(CA), ^ ^^-71 d^^^ o] 

4wl:S^ ^5^^^(operand)(IN) ZLcfl^o] 4h1B. -^7] ^3e]^B ^ 

CADD)^ 4alB# ^^1 ^10)* ^^^^^l^cf. 

<18> <:>^7]A^, ol^B^nl^^^ , 

<19> IF IN<0> and IN<1> = "1", 
<20> (IN+1)<3:2> = INC<3:2>. 

<2i> (IN+1)<1:0> = "00" 

<22> IF IN<0> and IN<1> = "0", • 
<23> . (IN+1)<3:2> = IN<3:2>, 

<24> (IN+1)<1:0> = INC<1:0> 

<25> (<^7]^>^ IN^ -2.3J|^=, "iN+r^ ^3&1^B SJr. INC^ ^s^^ ^ael^B, 
"0"^ ^11 -^E)], "1"^ ;^12 ^E) 

<26> ^, 

<27> INC<0> = -IN<0> 

<2^ INC<1> = IN<0> OR IN<1> 

<29> INC<2> = ~IN<2> 

<30> INC<3> = IN<2> OR IN<3> 

<3i> (oi7lA^ iN^ ^sii^-E., INC^ Afls ^o^^ ^aiel^B.) 

33-7 



1020030007415 %:^ *a^>: 2003/5/31 

•<32> 6\] o]^c^ ^^Sl^ ^■^^S. ^r:^. 

<33> >^7l ±^9] feel^, 

<34> IF ZD = "0" and CA = "0", 10 = "0000", 

<35> IF ZD = "1" and CA = "0", 10 = IN+1, 

<36> IF CA = "1"(ZD = don't care), 10 = IN 

<37> (<^7H, ZD^ 4tilH nf-^ ^11 ^^fl CA^ 4wlk ni-^ #EflrL 

10^ ^^1 <?la.e^^H 4^1^ nf-'i in^ issi ^..jn+i"^ oiae) 

<38> ofl o^^H ^^51^ ^^-^S. 

<39> >^V7i ^aLe^^E-iCincrementer)^, ^7] 4h1B ^lS(zero) l-^flu 
(flag) ^S^i^, ^7] 4tilH ^ael^H-^. ^ -^7l <a3&l^B #^-¥-7> # 

^^•a «fl, ^7] 4tilB ^lS(zero) ^7] l-2fl.ZL(f lag) ^JS. -^J^^^. ^^71 4«1 

^ "^BlBi ;^1<H1- ^0> ^7] O]^^^ ^71 ^^31 ;^o}-^ ^^*> 

' ^ PMOSFET* ^wltircf. ^7] o]^b\ ^7] ±:^$] ^^o] ^a^^ ^BflolJl, 

7] #^ wl5E|# ^^1 ^><^l<Hl^i ^l^slo] o;^^ t+^7fl2l NMOSFET* 
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(incrementer)3l <yaBl^B «o^^^, cf-g-^ ^^^1* ^wlt}:^-. 
<4i> a^, ^ ^i^oi] rt)-^ <?l5Lel^El(increraenter)S] ^^"U^, . 'ela.el 

^E.^(incrementer)7> Si^s]^ ^^(operand)(IN)» *>^-^Ei 4^]^"^ ^wl"^ ^1 

^11 feel ^BflS. M^l^ 4«1H ^l-'i ^11 feel -^Efl ^^(ZD)l- 
<42> cf^ofl, 'ya.e]^EKincrementer)fe, 4tilH ^1-^ ^ll fee] -^VBfl ^71] 

^:a(ZD)2l >112 fee:) ^Eflofl t^-§-^h ^7] 7il2 fee] -^^7} hI-^eI ^^1 

. zil-^7>;^loll >S-7l ;^ll feel ^^-^11^ m}S. ^ >a-^ ^l-^El ^^^1 

=Lf-^H<^l fee] ^Efl^ ^^5^1^ 4tilH" nl-'i l-2fl:i(flag) ^i(CA)l- #^ 

<43> ojofl rc].e}, >^7] ^ae]^B](incrementer)fe, SJ^^lfe ^7] ^5fj ^ = 

(operand) (IN)* ^o]- ^7] 4tilm nf-it '?lHe]^m* ^^t!:^-. ^7] -2. 

5J]^^(operand)(IN). 4w]:^ ZLf-^ ;Hll fee] ^ti(ZD), ^7] 4^1 H H 

1-^ #el]::i(flag) ^-^.(CA). ^ ^>7l di^^s] <?lae:i'2lB ^ADD)* fee] 2:^*> 

<^ ^7] 4^1 H -il-^S.. >1]1 fee] >^Efl«y 4tilB, ^7] iJ.3]^ = (operand) (IN) =Lt!i\s.$\ 
4tilH, :£fe ^7] 4i^fi] ^3e]^H ?;t(ADD)^ 4h1H» W^t}<^ ^^1 ^a.e]oiE ^ 
(lO)-ir ^^^5^1 ^4. 
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<44> ^ ^Vtgj^ ^ ^x^o^ ^^^^ O]^ ^ ^ ^^o^ ^A]6\] o^t}c^ 

o]^^7] ^«flAi^ ^ ^i^o^ a>^2l^> ^Alc^ll- ojlAl^>^ £^ ^ £ 

<46> 5. 1^ ^ ^^A1<^1611 n}.^ ^HBl^Bl(incrementer)Si ^S-^^olc^-. 

<47> 3£ 1^ ^2:*>^, ^ ^^Sl <a^Alciloil «il3Bl^Bl(incrementer)^, 4«lH 

>]lS.(zero) ^#-^(110), l-HfllKflag) ^5^^^(120), 4^1^ <?lael^H-f-(130), ^ 

^sel^H #^-^(140)* ^wj^c}. 
<48> ^7] 4wlS ^HlSCzero) ^#-^(110)^ ^^^sj^ ^:^(operand)(IN)* ^V^-^-^i 

4tilE^ nl-l-^ zLl-1- ;^lS.(zero), ^, m ^^^^ S.^ ^Efl) 

7} m ^Efl7> ^;^ll^>ia "1". ^. /H12 fee) -^-^Cfe 

^ ^efls 4tiiB ni-'i fee] >a-tfl ^^11 ^:a(ZD)i- 

<49> ^^7] ^51]^:= (operand) (IN)fe HS.^^-fl'H (mi cor processor)^ ^^<^1>H 

- (incrementer)^ 9^^^ ^7] -2.3s1 ^^(operand)(IN)^ ^<^1 ^0.14, 

7l>Hfe -^7] (operand) (IN)7> 32 HlB^ cflclE^S. ^^slfe ^^.S. 7>>gt!:^. 

<50> ttj-e^-A^, >S-7l 4wlH >llS.(2ero) ^#-^(110)<Hl^i #^5]fe 4alH ;^ll feel 

^Bfl #^1) ;=y:e.(ZD)fe, *a^slfe 32 .2.21 ^^(operand)(IN)» 4 ajS^ 8^^^ 
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(zero)7> ^fe ifl*V<^ "0"^5. s]^ 71-^1^8 hIb^I ^2i<5lnf. 

<5i> o>Efl [c^l;^!! i]oilAi, i3il^:£(operand)(IN)^ 4^]^^ zif-^ >^1<H 

^nfl, ZD<6> ZD<3> z^-^^-o] ^^}^ ZLf-oflAl "O-o] i4E^-u|-a.^_ ZD<6> ZD<3>^ "1"^ 

JL, M-T^^l ZD<7> ZD<5> ZD<4> ZD<2> ZD<1> ZD<0>^ "0"^S. 
<52> [<^l;5il 1] . , 

<53> ^3tl^:E. : 1111 0000 1111 1111 1011 1111 1111 1111 

<54> ^ : 1111 0000 1111 1111 1100 0000 0000 0000 

<55> CA<7:1> : CA<7> CA<6> CA<5> CA<4> CA<3> CA<2> CA<1> 

<5S> ZD<7:0> : ZD<7> ZD<6> ZD<5> ZD<4> ZD<3> ZD<2> ZD<1> ZD<0> 

<57> ^7] #2flZL(flag) ^5^^-^(120)^ ^7] 4am ^L^'^. ^11 ^^11 

n(flag) ^:a.(CA)* 

<58> ^, >^7l #2flzi(fiag)^Ji >^5>^^-^(120)oflAi 4alB nl-^ €2fl:2(flag) 

^:e-(CA)^. 32 tilBo^ ^5^^^(operand)(IN)l- '4 8=L^^S. M-^ nfl 

^ 8tilB Aj-7i ^11 ^vtii 7^^(ZD)o\] ZD 
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ofl .^-syc^ "1"^ ^JL, >a-7l ZD7> ^2:5. "VS. 51^ ZLl-(ZD<3>ol ^sr]-^ Hf-)^ 
*>*^ ^^1 tii\S}c^ "0"^S. Sl^ 8 wlH^ ^M-^m-. 

*><^ ZD<6> ZD<3> ^^^] ^^}^ Iil-<H1A^ "0"<5l M-Bl-M-^l^, zi *>.^^ ZD<3>o1:e.S., 
ZD<3>o1 ^^>^ nl-^ iLf-^H ^^1 Hw^V^l. ^, CA<3> CA<2> CA<1>^ "0"^^ 

S)J1, n ^-i-^ti ^^1 ^w^V^l. CA<7> CA<6> CA<5> CA<4>^ "VS. ^ 

^- ' . ■ 

>a-7l 4tilB ^ae^^B-^dSO)^ ^7] ^5El^:^(operand)(IN)l- ^<^} ^ 

7] 4tilH. ZLf-t <y3el^H» ^^Stb^f. <^7lA-l ^t^Slo] ^^S] 

2l^H ?jl:(ADD)^ ^7] <y3.el^H #^^(140)5. 

<^7]^•^, ^7]^^^ 9l3.B]^^^, [^^^ 1], ^ [feB^^ 2]<H1 s^*>ci ^^i]^ 

^^j^s. : • , 



<62> [^^^ 1] 



<63> 



IF IN<0> and IN<1> = 



<64> 



(IN+1)<3:2> = INC<3:2>, 



<65> 



(IN+1)<1:0> = "00' 



<66> 



IF IN<0> and IN<1> = "0", 



<67> 



(IN+1)<3:2> = IN<3:2>. 



<68> 



(IN+1)<1:0> = INC<1:0> 
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<69> (^7]^^ IN^ "iN+r^ ^ael^B ^. INC^ ^fl^ ^o^^ ^aej^B., 

<70> [^^^ 2] 
<7i> INC<0> = ~IN<0> 
<72> INC<1> = IN<0> OR IN<1> 
<73> INC<2> = ~IN<2> 

<74> INC<3> = IN<2> OR IN<3> 
<75> (0^71^1 IN^ ^3s|^s., INCfe ^S. ^ael^B) 

<76> ^^7] tlSel^H #^-?-(140)^ ^7] ^3£|^:= (operand) (IN), ^^-^l ZL^^ 
m feel ^d-Efl ^^11 ^i(ZD), ^7] 4tilH nf-^ #Hfl^(flag) ^^^(CA), ^ ^7] dL^ 
2^ <?la.el^B ii:(ADD)^ di^s] ^i^^H 4^]^ ;^ll feel ^^91 

4WlB, 'g-^l -2.5^1^^(operand)(IN) ncflssl 4^1 B, afe ^7] ^aLE^^B. ^ 

(ADD)S] 4tile» ^^1 ^HBl^H miO)# ^>^5^1?lcf. 

<77> [fesl<bi 3]<^1 ^^S]^ ^^1:2.^ tb^. 

<78> [i^El^ 3] 

<79> IF ZD = "0" and CA = "0". 10 = "0000". 
<80> IF ZD = "1" and CA = "0", 10 = IN+1, 
<8i> IF CA = "1"(ZD = don't care). 10 = IN 
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<82> i<^7]^^. ZD^ 4wl3 nl-^ ^11 fee^ ^i, CAfe 4wlH nl-ii l-sflu 

^.a. 10^ ^^1 ^HEl^H 4WlB Hl-l IN^ "IN+r^ 913.^ 

■ ijt. "0"^ ^11 fee] 'a-tfl. "i"^ fesi 

<83> [c^;^! i]oflAi, ZD<3><51 ^*>fe ZLf-oflA^ ^51] ^= (operand) ( INH "1"# c-^s^- 

<^ ^^1 <aaBl^B ?]:(I0)<^1 "1111 0000 1111 1111 1100 0000 0000 0000"4 ^ 

(incrementer)^ rii5ilS.fe- 200ps(pico sec)<5l*>S. M-Bfl^jL, olnfl ;^^] X\^^^si\ 

^z}^ ^4^fe lOGHz ol>^o.s. uj-E]-^ ^o.^ 7lcfl^i:f. 
<84> ol<2f ^ ^vt^o^ .^^AjoiHl 4^ <ya.el^E^(incrementer)s] ^ 2 ^ 

<85> s. 2fe £ IS] 4tilB >flS.(zero) ^#^(110)5] ^S.iEoli:f. 

<86> H 2» 1^ 4wlB ;^l^(zero) ^#-f-(110)fe. db^^ €-§^(CLK)ol a] 

^e) ^Efl^ nfl, iH2l(INV21,P2) St^o] ^^o^ S]S(Pl)oil 

^*>c^ 4,^0^ ^«a-(VDD)o.s S-Bl^V^^c]-. #^ tt1sl(INV21.P2)fe, >S-7l ^E]^>^ ^ 
<a-(VDD)* ^ttl^^Vfe ^iH£-1(INV21)5q- ^7] ^ttlEl(INV21) #^3] ^Ho^^- «l-c]. ^^y] 
. iHE-](INV21)S] °g^^o11 ^<a-(VDD)^ ^^^Vfe PM0SFET(P2)* ^ul^Vcf. ^ 

7] <?lw]E-l(INV21) ^^7l ^^^3] #5i(CLK)ol «:^^5]- ^J-Efl, ^, ;^12 fee] ^Bflo] 

#^ H]S)(INV21,P2)S] SJ-cl-jil- A>olol]A^ «^^Sj«H ^fe 4^71)2] 

NMOSFET-i-CNl ^ N2 ■§-) S.-^7> %^^s\- € nfl , >^7] ;()12 fee] ^^^Ife ^ 

^lo.^ ^Vcf. NIN<0> NIN<3>^ ^7] ^^(operandXIN) 32 # ^^^2] n 
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^^}^ 4«lB^ 91^^ ^«<^14. 4H1B<H1 cfltb tfl^><^ <^11- 1- 

<H £^1*1-^0.14^ 32 H]H ^3i]^s.(operand)(IN)«^l cfl^ 87fl2l ^f-l-oil tfl«:>a^ z^-z^- 

<87> a.^ ^ 4W1H ;^l^(zero) ^#-^(110)^, ^JJ)^^ 

(operand) (IN)* ^V^^El 4«m^ Hf-*^ :^]^ ^#1- ^^-z^-ofl ^l5.(zero), ^. ^ll 

1". ^, m fee] ^^Hfl(iee] *M '^H)])S. ^^^^Al^lJi. ^7] ^5] ^Efl7]- 

*>^1 ^-2.1^ ^11 fee] -a-^^ ^^^5^1?^ 4tilB nl-t ;^ll fee] ^Efl ^^:i(ZD) 

<88> £ 3a ^ £ 3bfe £ 1^ l-2flli(flag) ^JS. ^5^^-^(120)^ ^^l^"?! ^S-i^lcf. 
<89> £ 3a ^ £ 3b» #3:s>^. £ 1^ l-2]lli(flag) ^5^^^(120)fe. 

(310)» *^]-<^ S^^s]fe 4i^2l.#^(CLK)ol ^VEfl. ^, ;^ll feel ^a-Efl'a «fl, 

#^ ttl3J](lNV31,P32) 9i:^(ZZCA iiJE.)ol ^^o:| :g)s.(320)<^l S]t}<^ ^^a) ;^<a-(VDD) 
He]^>^i^c]-. #^ w]3E|(iNV31,P32)fe, ^7] Se]^]-^i ^^(VDD)# ^B]^«>fe «?! 
»]Bl(iNV31)i2]- >^i-7] ^iHt-](INV31) ;^1<>|« '^'=>} ^tHB](INV31)^ 

. (ZZCA ic:=)oil ^1-71 ±^^2] ^<a-(VDD)^ ^^^>fe PM0SFET(P32)1- ^aj^Vcf. ^7] o]u] 
. E](INV31) ^7] ^^2] ^^^(CLK)^! 
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^, ^12 feel ^i-EflojjL, ^7] %^ tH3i](iNV31,P32)sl St^CZZCA 
^^1 SZfe i=f^7fl^ NM0SFET(330)7> ^^gsj- € ^7] ;*ll2 fe 

^ ^^S. ^^^^ tbcf. ZD<0> ZD<6>^ -^7] 4H]H nf-l ;^ll fe 

&1 ^^11 ^^(ZD)olt:^-. o^7]^], 4^]B.o\]^^ "0"o] ^^S. M-EfM-fe ^-ffe 

#efl^(flag) CA<7>o] «0"o] % ^o]b.S.. 7l# ^ £ 5^1- ^o] -^2}-^l-fe 

2|S.ollAi, ZD<7>^ 4alH nf-ii l-EflZL(flag) ^JS-CCA) ^S^^<^] 1-1^*>J1, Htl", CA< 
0>fe "0"<5l°.5. CA<0> ^Jlfe Ir^A^Vcf. 

£ 3a ^ i 3b^ l-£flii(flag) ^M. >^5^^^(120)fe ^7] 4^11^ ^f-^ 
:^11 feel ^Efl ^711 ^:e.(ZD)^ ^f^<HlAi ^2:3. M-Hfi^fe >^7l ;H12 fee| ^^6]] tJi\^^- 

^7l feel >a-^7> ^%!: nl-^Bl t}^ nM-yfy^M ^7] ;^ll feel ^t^s. 
^^SA|7lJL. ti>s ^ ^f-^ei ZLf-4;^loil ^7] m fesl ^^5^1 

^ 4W1H zil-^ #HflzL(flag) ^j^(CA)» ^ ^cl-. 

-E. 4a ^ £ 4bfe iE 19] 4tilH -yHel ^B^(130)^ T^^l^^ ^S-IEoltq-. 
£ 4a ^ £ 4bl- ^^*>ia. i£ isl 4tilH olael^B.^(i30)fe, wlH^ "?lael^ 
H 2lS(420~450)l- ^Hls^VJl. Wl^(410)» -f-^H ^^^fe #^(CLK)<^1 

'^^Efl, ^, #^ tH3i]l-(INV41,P12 ^) Si:^ol ^;^o| ^ 

S(P11 ■f-)<^l Sl^H :5i^Sl ^<a-(VDD)o.S- ^el^V^l^nl-. #^ Bl5J|l-(INV41,P12 
^)^, ^71 ^elx^i ^<a-(VDD)^ "^iwl^^ffe ^«1tKlNV41 ^7] ^«1E-1(INV41 
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71 ^«a-(VDD)^ ^^*>fe PM0SFET(P12 f-)!- ^wlttcf. >a-7l <y«lEKlNV41 ^) 

dt^fii #€^(CLK)ol ^, feBi -^Efloiji, %^ h^si 

-i-(INV41.P12 ^^1 A>oloi]Ai 2)^ <^^£]o1 9X^ cl-^7fl^ NMOSFEmCNlU 

^ N12 ^) 3.^7} ^^m- m nfl, ^7] ^12 ^^S. ^^^^ ^^^^S. 

IN<0> tfl^l IN<3> ^ NIN<0> 4 NIN<2> ^^-Br ^7] -2.^1 ^= (operand) (IN) 32 «1H ^ 
o^^^ ^^}^ 4H1B ^^1- ^ o. 91^^ ^^-i-olcf. c^7]A\, 4tilB<^l tfltb 

S1S<H1 cfl^Vo^ oil* *^ £Als>^o.u|.^ 32 tilH -2.2l^^(operand)(IN)<^l cfltb 8711^ 
:3.f-l-oil cfl^rVc^ z^z^ £ 4a ^ £. 4b^ s\S.7} ^ja.^>T:l-. ' 

<93> ^ j£ 4a ^ 4b<2]. ;y-o. 4^^^ <?l3Bl ^B-?-(130)^, «a^Sl^ ^7] ^3J)^^ 

(operand) (IN)» ^o> 4UlH ^f-^S [tsl^ 1], [fe^l^ 2]oll -.^^V^^^^^^sl 
b ^3el^B» ^«5t}:Cl-. [^^-^ 1]^ 4wm # sr>^ 2Wlmofl "0"^1 ;^1 

^^tlrt:!-. [feSl^ 2]^ ^ «]'B«H1 cfltb <yaHl^B ^*>fe ^J-'^^ ^^ti-i=l-. 

f 

1 

<94> c^i^ ^o]^ 4a]B ^ 2tilB<^l "0"ol ^y] 4^]^ -el^el^B^dSO)^ 

2H1B -2.s]^:E.(operand)(IN)^ ZLcfl^ #^^>Jl, 2^1 B 

[feB]^ 2]ofl ^s^^ <?laEl^B #^^1=1-. 4alB ^;^>^ 2W1B«H1 "0"ol ^o^^, 
^7] 4WlB ^3El^B^(130)^ 2tilB [fe^l^ 2]o11 <?l35l^B 

#^^>Jl, t}^ 2wlB "00"^ 
<95> £ 5^ ;£ -dHBl^B #^^(140)^ ^^H^ 5ls:£olt:f. 
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<96> s. 51- IS^ tlHel^H #^Y(140)^, (510)1- ^t\-<^ 

(INV21.P2) <^^c>] ^>go^ sls(P51)<Hl a]s><^ ^^(VDD)^^ ^^^l^^"^. # 

^ wl5il(INV51,P52)^, ^7] ^ej^V^i ^<a-(VDD)^ <?lw1^*>^ -yalEidNVSDsq- ^7] 91 
wl£l(INV51) ^<^> ^t3lEl(INV51)Sl <^J^^«>11 ^7] ^SJ-CVDD) 

# ^^*>^ PM0SFET(P52)* ^7] ^iHel (INV51) ^^71 

(CLK)ol ^Efl. ^, ;«1]2 i^ei ^a-^olJIL. ^7] ^^ tHsl(INV51,P52)2l ^ 

A>oloflA-1 31^ <^^5)<H 9X^ i^^7])2l NM0SFET-i-(530 lE^ 540) 2.^71- ^^^sj- € 
141, ^71 ;^12 feHl ^t^S. ^^S)^ ^^-^5. ^x:!-. NCA^ ^7] CA^ ^b^^ ^J: 
olcf. o^7]A^, 1W1B<^1 cfl^ 5)S.<^1 t^t}c^ -i-ol :£Al^>o|o.uf, 32 wlH ^si] ^S. 

(operand)(IN)l- 32 tije z^-z]-<Hl i:fl^><^ H 5^4 2lS7> l^e>cf.' olnfl, nCA. 

CA, ^ ZDZ]-z]-^ 4HlH cfltl: ^JS-SAi 8«lB^c>lji, in ^ ADD 

S^S. i:fl-§-£lo:| oXo_x^ 32 tilH^olcf. 

<97> ^, S. 55q- ^ael^H #^^(140)^ ^7] ^5t|^^(operand)(IN). ^7] 4^] 
B nl-'i ^11 fee] ^i-Hfl ^711 ^^^(ZD). ^7] 4alB nf-^ l-eflii(flag) ^^.aCCA), ^ 

..- ^7] ±.^$] 9l3.^\^m ^(ADD)# fee) 2:^*H ^7] 4«lB >lll fe 

e] ^Eflo] 4tilB([fee1'ii 3]<HlAi "0000"). ^7] ,$.31 ^ = (operand) (IN) ntfl^s] 4^1^ 
([fee]^ 3]<^l^i "IN"), :£fe ^1^2] oi^s:)^^ 4w]^a^^^ 3]6\]a^ 

IN+l")* #^^H €^1 <yae]T2iB ^(10)^ ^^-^5^1^ ^ ^cf. 

<98> ^oflA-l 7]^^ «>sq- ^o], ^ ^i^o] .^^Alo^lofl ^He^^E^(incrementer)fe. 
^^i 4H1S ^]S.(zero) ^#-?-(110)7> <a^s|fe ^3J] ^ = (pperand)(IN)S ^V^H^Ei 4h1 
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^1 ^^7] ^11 i^B^ 'S-^S. ^^5a]7^.4h]h ^11 ^el >^Efl ^711 ^i(ZD)l- 

€2flii(flag) ^5^^-^(120)^ ^^7] 4W1B. nl-t ;^ll ^Bfl ^ 
:a(ZD)2l «V^<Hl>^i ^^S. M-Bfi4fe >^7l ^12 fee] -^BfloJl cfl-g-^Vo^, >a-7l ^12 fee) 

li(flag) ^^^(CA)-i- 4tilH <elae) ^B^(130)^ i2.3Jl 

(operand) (IN)l- ^<^\ [^^^ 1] ^ [fe^l^ 2]o|l rcj-el- ^7] 4«lH nf-t <^3. 

^^tbcf. ol<Hl t^s^, «?la5l^B #^^(140)^ ^7l ^3£)^^(operand)(IN). 
^7] 4wlS ;^ll feel ^^(ZD). ^^7] 4wlH m-t #£flii(flag) 

^Ji(CA), ^ >^7l ^^s] oi^el^iE ^(ADD)<H1 tfl^H [fesl^ 3M i4€- feel 

^7] 4H1H ;*fll fee^ 'S'Efl*?! 4^1 B. ^7l = 

(operand) (IN) ncflS.^ 4«1h; SEfe -^>7l dt^^ ^ael^B ^(ADD)^ 4^1 B* 
<^ ^^1 ^ael^B s;t(IO)^ ^^^5^1 

A>-g-£) 0^0.14^ <^lfe ^^1 ^ ^^"^^ ^^*]-7l ^t!: ^^<^lAi Al-g-^ ^ol;^l o^n] 

ol-qcf. ne-IS-S. ^71^ ^o>o^ ^^2] 7]^^ 7>;5l ;^>e|-^^ ols.-^Ei cfoj:^]: ^ 
'iAHi7> 7>^sl-T:ffe oiefl^ ^<5lcf. 4e1-A^. ^ ^"^^ 7]^^ 
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^di ^2^2\ ^c).^ ^^ofl o^t}c^ cfolifln^^fTll Ml-^ 7l) 
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11 

isl^Hl- ^V^^E^ 4«1H'!^ ^1<H iif-# ^^^] m ^ 

Efl7> ^^ll^V^^ll- ^7] feel ^^7} ^7l]^>^ ;^12 feBl >^Efl5- ^^S^l^l 

^f-^ ^11 feB^ ^Efl #7fl :^:a(ZD)l- #^*>fe 4alH ^IS. 

7l :^12 feel -^VEflofl t^-g-^l-o^, ^7] ^12 feel ^Efl7V ^t-Kul-^Ei :^^] t}^ ^l-^M 

A A2 feel ^^^5^1^ 4tilB m-t #2flii #^^>fe ^eflu 

SJ^slfe ^7\ -^-7] 4tilB nf-^ db^^ ^Hel^Bl- ^«5^>fe 

^7l i3Jl^^. >a-7l 4wlH nl-'i ;*lll fee) ^i-Efl §7fl >a-7l 4^1 B nf-t 

1-Hfl-i ^ >^7l ^ael^B fee] S^3:H ^71 4«1B nf-^ 

^11 feSl 4>Efl<y 4tilB, ^7l ^Slqfl:^ HcflS.^ 4tilB, 5£fe 4>7l <y5Lel^ 

B 4«1B1- ^^1 ^ael^B SJ:^ ^^^^l^lfe ^ael^jiB ^^1 

«:>fe ^ael^Bl. 

21 
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IF IN<0> and IN<1> = "1", 

(IN+1) <3:2> = INC<3:2>, 

(IN+1)<1:0> = "00" 
IF IN <0> and IN<1> = "0", 

(IN+1)<3:2> = IN<3:2>, 

(IN+1) <l:0> = INC<1:0> ] 
(<^7lAf iN^ -2-511 ^:e., "IN+1"^ ^yael^H ^. INC^ ^S. ^s]^ ^aiel^H. 
"0"^ feel >I12 feel ^Bfl) 

^ , feBl^. 

INC<0> = ~IN<0> 

INC <l> = IN<0> OR IN<1> 

INC<2> = ~IN<2> 

INC <3> = IN<2> OR IN<3> 

(^7lA-l islqflH, INCfe 4s. ^ael^k) 
31 . 

^1 l^J-^Hl 9Xo]^^. ^71 ^^21 feSl 3:^^, 

feel^ . 
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IF ZD = "0" and CA = "0", 10 = "0000", 
IF ZD = "1" and CA = "0", 10 = IN+1, 
IF CA = "1"(ZD = don't care), 10 = IN 

( <H7lA-l, ZD^ 4Hlm Hf-^ ^11 ^Bfl ^M., CA^ 4«1H ZLl-^ #EflZL 

10^ ^^1 -yael^S. 4W1B ZLl-^ IN^ -2.51^=, "IN+1"^ 913.^ 

^. "0"^ ^el ^j-Efl, "1"^ ^12 feel ^i-E]]) ,' 

oil ^^^fe ^^1-^^ *>fe ^ael^E^ 

[%^^^^ 4] 

^7] tlae^^B #^^7> #g^oll o^^].o^ oBBlti. 4 ufl , ^3)-^].^ ^# ^^-^S. 

i^^^^ 51 

. ^7l 4alH ^7l 1-EflZL 'S^j-^-, ^7] 4tilB ^Hel^H^. ^ 

-^7] olHe^^H z]-^sl tt]3Jll: <^^d\]A^ 4i^o^ ^"^y-^S. Hsl^Hslfe ^ 

* ^^i^s. e>fe ^Hel^El. 
l^^^J- 61 
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^1-71 He^^Ri ^<a-* ^t^^^v^ 91^^]^ <ytiiEi ^^3] ^]o]^ '^7] 
oiHiE]^ <^^^ci\] ^7] ^<a-^ ^#*>fe PMosFET* ^^^^ *v 

[^^IJ- 71 

#§^0] >S-Bl|olj7, >^7l #^ Hl3^# Z]-Z^-o^ oj^jj). a>o1 

oflA^ «?^^^<H ^fe c1-^7fls^ NMOSFEW 3L^7} € °fl, ^7] ;*fl2 ^e) 

^^^^ <n3.^^^. 
81 • 

Efls.^^^Ai^ 4tilH ni-^ 4i ^1-^ ^^1; 

^7i ^ael^Biofl o^*H, >a-7l 4«1B n-i-^ ^11 ^?fl ;g:e.o:| ^i-^oii. 

Ai ^^s. M-E^-u)-^ >a-7l m ^Eflofl tfl-g-^H, >^7] ;^12 feel ^Efl7> ^f-^ 

^^1 iii-;7Moii -^71 m feel ^A^Aj^iJi. ti>s. ^ m-^E] ^ 

^fl ^1-^ ZLl-^7|-;^l<:>fl ^1-71 ;^12 feel >^Ells ^^5^1?^ 4^1 H ZLl-t 
fe ^/^l; 

>^7l ol^s^^E^oll S]t}c^, SJ^Slfe ^7] ^311^:=^ «l-0> .^-71 4^1 B Hf-t 

olael^Bl- ^^*>fe ^^1; ^ 
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^7] ^ael^Eiofl oj^t}c^, ^7] ^5]^=, ^7] 4tilH ^l-'i ;Hll feej ^i-Efl 

>^7l 4WlS ZLl-^ #2flZL ^i, ^ ^71 ola.e]nlE ^o. ^^j 

S^^M ^^7] 4W1B ZL-ttS., ;^ll i^el ^>Ell^ 4W1H. ^7l ^= ZLtfl^Sl 4«lB., 

91 

IF IN <0> and IN<1> = "1", 
(IN+1)<3:2> = INC<3:2>. 

(IN+1) <l:0> = "00" • 
IF IN<0> and IN<1> = "0", 
(IN+1) <3:2> = IN<3:2>, 

(IN+1)<1:0> = INC<1:0> | 

( <^7lA^ "IN+r^ ^ael^H ^. INC^ ^11^ ^^^^ ^3.^1 ^H. 

'^0"^ ^11 feel ^Hfl, "1"^ ^12 fee) ^i-Bfl) 

^. 

INC <0> = ~IN<0> 
INC<1> = IN<0> OR IN<1> 
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INC <2> = -IN<2> 
INC<3> = IN<2> OR IN<3> 

( c^7lA^ iN^ ^3J)^:e.. INCfe Afls. • 
101 

IF ZD = "0" and CA = "0", 10 = "0000", 
IF ZD = "1" and CA = "0", 10 = IN+1, 
IF CA = "1"(ZD = don't care), 10 = IN 

(<^7lA^, ZD^ 4H1H ZLl-^ feel >a-Ej) CA^ 4alH ^1-^ ^i^u. 

10^ ^^1 «yaEl^H 4tilH nl-^ IN^ i3E)^s.. "IN+1"^ 913.^ 

^, "0"^ ^ej .^Efl, "1"^ ;^12 fee) ^Efl) 

11] • 

^^i^ "-^^^ € afl, ^^*>fe- ^>fe ^ael^E^s] 
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121 

I^^^J- 131 

B.^^}^ ^Wl^^m >^7l olH^B] ;(,|o1» «l-c.]. >^7] 

olttlE^o] oj^ci-cfl .^71 di^Sl ^<a-^ ^^^1-^ PMOSFET* ^wl^Vfe s-^^S ^} 

[^^^ 141 ■ • 

^^a] #e^oi -^Efloiji, >^7l iH^I* ^^1 AM<^1^^ 

^1 ^^S]^ cf^7llS] NMOSFET* £^7> ^ nfl, -^1-71 ;^12 ^^^1 ^i^S. ^ 
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